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Modeling of deposit operations as an element of managing
resource potential in a banking institution

The article examines the issues of modeling of deposit operations of commercial banks as the main source of
resources on the materials of one of the systemically important banks of the Republic of Halyk Bank of Ka-=
zakhstan JSC. The population becomes the dominant source of funding for Kazakhstani banks. There is a mu-
tually beneficial tandem in the sector: consumers do not yet have an alternative to deposits for storing money,
and banks have limited sources of funding. As a result, a steady growth of the market. Increasing the efficien-
cy of the banking institution and strengthening its resource potential is possible due to the improvement of the
process of formation of the deposit portfolio. Primarily by ensuring the inflow of more stable resources to the
bank and targeting the reduction of their weighted average cost, ensuring the profitability of each operation to
attract new or service the old customer. Relatively new, but until the end has not yet been studied and not ap-
proved by the method of modeling the bank's deposit operations is the technology of fuzzy modeling. Fuzzy
modeling most corresponds to the requirements of universality, the inclusion of multi-criteria choice in condi-
tions of uncertainty from a discrete or continuous set of alternatives, the simplicity of preparation and pro-
cessing of expert information.

Keywords: banking system, deposit operations, financial resources, modeling, management, expert infor-
mation.

Deposit resources are the main sources of investment for banks. They reveal the content of the activities
of a commercial bank that functions as an intermediary agent in the acquisition of resources at the free capi-
tal market.

People are becoming the dominant source of funding for Kazakhstani banks. In this sector a mutually
profitable tandem has been formed: consumers have no other alternatives to the deposits for storing their
money, and banks, in their turn, have limited sources of funding. As a result, there is a steady growth of the
market. The volume of deposits increased by 22% over the year and amounted to 7,187,752 tenge in January
2016.

Bank demand for the population’simoney is mostly formed in accordance with the situation at the credit
market. With the deficit of good borrowers at regulated banks, it is possible to face the risk of getting overa-
bundant and expensive liquid funds. Therefore, financial institutions reduce deposit rates. So far, there is no
perceptible buoyancy at the credit market, therefore in the following couple of months it is unlikely to expect
that deposit rates would increase.

However, in the coming year people’s free money will remain the main resource for the majority of
universal banks. If the real economy sector revitalizes, businesses will not keep their money on bank ac-
counts. Term deposits of legal entities decreased by 7 % during the year, and their volume has already de-
creased compared to those of individuals by 200 billion tenge. In the medium-term perspective, approximate-
ly in the second quarter of this year, banks will have to raise deposit rates in the competition for available
funds of the-population.

According to the growth rate in the sphere of retail deposits Sberbank holds the leading position among
the top ten banks. In January it attracted individuals’ deposits in the amount of 4.1 billion tenge which makes
5.8 % out of its retail portfolio. Tsesnabank also attracted significant individual funds — 5.1 billion tenge in
January and showed an increase in its retail deposits by 5.2 %. Market leaders Narodnyi Bank and Kazkom
also increased the volume of deposits from individuals by 2.4 and 1.8 % correspondingly.

Among the regions in terms of growth of individuals’ deposits Astana takes the first position. Deposit
portfolio makes 96090 million tenge. Next comes South Kazakhstani region, whose deposit portfolio makes
53684 million tenge. About half of the individuals' deposits are made in Almaty city, and the overall deposit
number of the remaining 13 regions is slightly more than a third of the market (Table 1).

To solve the task of increasing profits at the weighted risks, the bank will inevitably face the problem of
increasing the efficiency of formation of its resource base. This problem acquired a particular relevance dur-
ing the global financial and economic crisis which inflicted a heavy blow on the global banking system. Both
in Kazakhstan and overseas, deposit portfolio is a significant component of the resource base for the credit
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institution. Profitability and liquidity, the most significant indicators of the bank activities, depend largely on
the effective management of deposits of individuals and legal entities. In this regard, there is an urgent need
to find effective methods of analyzing and forecasting economic indicators of bank activities in order to
timely adjust national monetary policy and prevent the destruction of financial capacity and real sectors of
economy.

Table 1
Deposits of individuals excluding non-resident accounts
Region Million tenge
01.01.2015 01.01.2016 Actual change
Akmola 6 289 12194 5905
Aktyubinsk 14 485 32220 17735
Almaty 8 633 14 309 5976
Atyrau 11 829 22 545 10716
East Kazakhstan 22 634 37740 11106
Zhambyl 6 506 26 022 19516
West Kazakhstan 10 000 14176 4176
Karaganda 25571 47 243 21672
Kostanay 13 013 25425 12412
Kyzylorda 6 200 11779 5579
Mangistau 11 895 20716 8821
Pavlodar 15776 33608 17832
North Kazakhstan 7567 131993 6426
South Kazakhstan 24 532 78 216 53684
Almaty city 302915 589 537 286622
Astana city 59394 155 484 96090

The ways of harmonizing and regulating common fluctuating socio-economic processes and, in particu-
lar, their financial components present a particular interest in the deposit-resource bank potential link. The
specificity of their dynamics is that almost any complex operation can be represented as a collection of rela-
tively independent but interacting fluctuating processes (resource flows). In this context, mathematical mod-
eling serves as an effective method of assessing the quality of deposit policy and eventually the resource po-
tential of a bank.

Improving the efficiency of.a bank activity and strengthening its resource potential is possible through
improving the process of formation of the deposit portfolio, primarily by providing the inflow of more stable
resources and reducing their'average cost alongside with the ensurance of the profitability of each transaction
to attract new customers and keep the old ones. In terms of bank activities dynamics, transactions which at-
tract deposits can be considered as primary (analytical) resource flow [1]. The bulk of primary flows ar-
ranged in a logical and chronological sequence, is a synthetic resource flow. Currently, there exist different
approaches to solve the problem of modeling bank deposit base.

Sometimes, the main goal is stated as «to attract the customer», i.e., a bank gives priority to the main
marketing principle «a bank for a customer» and it serves the basis for modeling deposit flows. Issuing from
the goal of optimizing deposit portfolio, the main results of modeling are to provide a stable flow of available
funds and to attract new customers. However, attracting a large number of customers and the constant influx
of deposits will not contribute to the stability of the resource base. Traditional methods of modeling the sta-
bility of income and deposits consist in computing two or three main indices or their modifications: the aver-
age storage time of funds, the level of funds settling and the value of fund balance available for use (trans-
formation) [2]. Sometimes it uses another way to determine the constancy of deposit resources - evaluation by a
factor of stability balance. This indicator measures the amplitude of fluctuations of raised funds remains.

Bank managers, modeling the deposit portfolio of the bank, sometimes use the technique of regulating
the relations between assets and liabilities based on the time factor by means of employing special ratios as-
sessing these relations [3]. However, this method is not suitable for the analysis of the customer base and
identification of the stable deposit resources. It does not answer a number of pressing issues that arise in the
implementation of deposit policy: what types of resources, which customers and how many of them the bank
needs to attract in order to ensure the stability of the resource base.
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A relatively new, but yet not fully studied and proven method of modeling bank deposit operations is
the technology of fuzzy modeling. The relevance of this new technique is stipulated by the increasing com-
plexity of formal and mathematical models of banking activities which is caused by the desire to increase
their significance and to take into account the increasing number of different factors influencing the decision-
making processes. The quality of the formation of the deposit portfolio can be evaluated in accordance with a
large number of criteria and factors. For some of them there are direct mathematical methods that allow to
give a qualitative assessment. However, there are a number of criteria, such as competitiveness, practicality,
mobility, maintainability and customer loyalty, which are rather difficult to assess. In this case, the best suit-
ed methods are those of fuzzy modeling, based on the use of expert estimates resorting to fuzzy ranges,
which make it possible to take into account multicriteriality and indefiniteness, as well as enables the selec-
tion of solutions from a variety of alternatives of different types having certain criteria and scales of meas-
urement. Fuzzy modeling meets best the requirements of flexibility, multi-criteria selection.in the conditions
of indefiniteness of continuous or discrete range of alternatives, simplicity of preparation and processing of
expert information. Nevertheless, despite its progressive nature, fuzzy modeling is not devoid of drawbacks.
First, they are connected with the expert approach. Difficulties may arise due to the lack of information, low
competence and consistency of experts, the influence of subjective factors on the specialists’ conclusions.
Moreover, there arise certain difficulties connected with the organization of work of the expert group, lack of
adequate evaluation systems, imperfection of the technology of expert investigation and. data processing as
well as relatively high cost of such research.

So, the results of the analysis show that the most comprehensive of all is-A.. Buri’s approach to model-
ing bank deposit operations [4]. It specifies the allocation of customer groups; calculation of coefficients de-
fining the stability of remains of each group; assessment of the current state of the customer base; exposure
of existing tendencies of changes in the customer base; forecasting.

Thus, basing on common logic (and supposition concerning the cotrectness of the applied approaches)
we can define the initial data for modeling the deposit operations:

1. The main objective of the model development is the analysis of attracted resources dynamics, the
formation of the self-costs and profits.

2. Method of modeling is a means of presenting the economic process as an interaction of elementary
resource flows in the form of a linear multiple regression equations.

3. The volume of the resource at the moment of time t in monetary terms is called mass of resources.

4. The results of modelling should be highly correlated, however, the direct comparison of numerical
values is rather arbitrary.

Therefore, proceeding directly to.the development of the model, it should be noted that one of the mul-
tiple regression equations reflects the dynamics of increase of deposits in tenge, the other reflects similar dy-
namics of deposits increase in foreign currency. Taking into account the strong inverse dependence between
the deposit increases in tenge and in foreign currency (correlation coefficient equals to 0.92), an explained
variable of each equation functions at the same time as an explanatory variable one of the other. Other varia-
bles included in the model are shown in Table 2.

Table 2
Factors of model and notation
Notations Factors
AD'tg Increase in the value of the aggregate tenge deposits in bank accounts during period
t compared to period t-1
AD iv Increase in the value of the aggregate deposits in foreign currency in the bank ac-
counts during period t compared to period t-1
REV' The overall income of the ppopulation during period t
TURN' Retail trade turnover at current prices (volume of consumer market) during period t
RATE' iv The average interest rate of new deposits in foreign currency for the period of up to
one year during period t
RATE'tg The average interest rate of new deposits attracted for a term of up to one year in the
national currency during period t
Rt Exch The index of the real exchange rate of tenge against the US dollar
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To display the resource flow of deposits it is efficient to use flux function, which is the function of time
reflected in the following equation:

S(O=Y(H)-Z(v);

where S(t) is flux function;

Y(t) is the mass of the input resource at the moment of time t;
Z(t) is the mass of the output resource at the moment of time t

Using these concepts, we can present the process of attracting deposits in the form of a range of elemen-
tary processes.

Thus, the model can be put in the following way:
ADttg = a;AD%iv + b;(REV' — TURNY) + ¢;RATE tg + d,Rt Exch + &;.

Now we will try to apply the above model to the activity of JSC «Halyk Bank». To this end let us con-
sider all the necessary factors for the model (Table 3).

Table 3
Computation of factors essential for modeling deposit policy of JSC «Halyk Bank»
Notations Factors Money terms
AD™ 1g Increase in the value of aggregate tenge deposits in bank accounts 1272174
during the period of 2012 compared to the year 2011 min tg.
AD™ jy Increase in value of aggregate deposits in foreign currency in bank 25443
accounts during the period of 2012 compared to the year 2011 mln tg.
REV" The overall income of the population'in the year 2012 51755 tenge or
0,051 min tg.
TURN"" Retail trade turnover at current prices (volume of consumer market) 4319940,6
in the year 2012 mln tg.
RATE™"%iy The average interest rate of new deposits attracted for a term of up to 2,4
one year in foreign currency in 2012
RATE""tg The average interest rate of new deposits attracted for a term of up to 2,7
one year in the national currency in 2012
Rt Exch The index of the real exchange rate of tenge against the US dollar 340

Thus, the model of the deposit policy of JSC «Halyk Bank» will look as follows:

127217,4 = a, X 2544,3 + b; X (0,051 —4319940,6) + ¢; X 2,7 + d; X 340 + §; or
1272174 = 2544,3a; —4319940b, + 2,7c; + 340d, + 6;.
All of the above elements‘are to be implemented with the ability to visualize the dynamics of any flow.
Thus, the attraction of depositsis the key element in the mathematical modeling of the deposit base, identify-

ing the following sequence of development of the model of the resource potential of the institution.
1. The collection of primary resource deposit flows.

2. The collection of deposits, representing a total resource flow of banking institution (Figure).

Figure. Deposit flow of a bank
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A noteworthy fact is that the whole process of formation the model is to determine the conditions under
which the result is correct. In this context, it is appropriate to note that a logical addition to the constructed
model will be a quantitative account of the impact of different kinds of crises that will reduce the standard
error.

Conclusion. Thus, the presented above econometric model may be useful in the management of the de-
posit base of a bank. Changing either side factors, the model can predict changes in the bank's resource po-
tential.

In addition, it will allow to plan how to attract customers, and due to the calculation of flexibility de-
termine how it will be possible to change the exchange rate component of deposits, what impact retail sales
can have on the deposit growth, how a change in income of people will affect its ability to accumulate re-
sources, what would entail an increase index of the real exchange rate of the national currency and to. what
extent it will affect the dynamics of the resource base of the bank, and how changes in interest rates will af-
fect the deposits in tenge and in foreign currency. A more adequate perception of how and by what the re-
source potential of the bank will help to exactly segment customers and products. However, depending on
the data in specific analytic expressions it is not fixed and universal. It is necessary to'make. their periodic
updating and adjustment, as over time there is an increase in the turnover, production growth and prices.
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baHk MekeMecCiHiH KOp d/1eyeTiH OacKapy 3JieMeHTI
peTiHaeri 1eMO3UTTIK onepanusiyiapabl MoAeJIbAey

Makanama ekiHmIi JeHrei i OaHKTIH » Herisri Kop Kypy Ke3zaepiHiH Oipi AEHO3WTTIK omepanusiapibl
MOZeNb/Iey Macesesepi TalKbUIAHBIN, eaiMizaeri kyiekypyuisl Oankrepain 6ipi «Kasakcran Xaibik
Oanki» AK Mbicansinga ecenteini. Kasakcran PecriyOnukacs! OaHKTepi YIIiH XaIbIK KOPIaHIbIPY KO3IepiHiH
OacbiM OeJiriH Kypam OThIp, cebedi jKeke TYJIFaaapiblH KapaaTTapblH CaKTayAblH Oanamaibl KipicTi
axicrepi 0K 00Jca, OaHKTEPIiH KOpiaHy Ke3Jepi Jie IIeKTeyli Karaiiia OOJFaHIbIKTaH, aTajlFaH HapbIK
KeJIeMi COHFBI JKbUITAphl apTyAa. BaHKk MekeMeciHiH KBI3METiHIH THIMIUITIH XOFaphUIATy JXOHE OHBIH
PECYPCTHIK QJICYeTiH HBIFalTy IEMO3UTTIK KOP KBIHABI KAIBIITACTHIPY YPAICIH KEeTUIAIpY eceOiHeH JKoHe, eH
aNbIMEH, OaHKKEe TYPAKThl PECypCTapIblH aFbIMBIH KAMTaMachl3 €Ty JKOHE OJapiblH OpTallla eJIIICHTeH
KYHBIH TOMEHJETyre Oarzap aiy, COHBIMEH KaTap jXaHa KJIMEHTTI TapTy HeMece €CKi KIHEHTKE KbI3MET
KepceTy OOMBIHIIA opOip ONepalUsHbIH KipiCTUIIriH KaMTaMachl3 €Ty JKOJIBIMEH JKY3ere achIpbUTybl MYMKIH.
BaHKTiH 1EMO3UTTIK ONMepanusuIapblH  MOJCIBACYAIH CANBICTRIPMAlbl TYPAE JKaHa, Oipak oyi TOJBIK
3ePTTEIMEreH oicTepiHiH Oipi perci3 MoJenbAey TEXHOJOTWsChl Oonbin Tabbutaabl. Perci3 Mmonmenbaey
€H KeIl Meuiepsic oMOeOanThUIbIK, capanTaMa aKIapaTThlH AaifbIHIaTybl MEH eHJeNyi, AUCKPETTi Hemece
OanmaManapelH y3iiicci3 ke OeliriHeH OeNTici3fiK JKaraalblHAa Kem Oeirin TaHaay eceOi TajanTapbiHa
colikec Keneni.

Kinm co30ep: OGaHK Kyleci, AEMO3WTTIK oONepanusiap, KapiKsl PecypcTapbl, MoJelbiey, Oackapy,
capanTaMalbIK aKmapar.
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MopenupoBanue 1enO3UTHBIX ONepaliil KaK 3J1eMeHT yIpaBJieHUsi
PecypCHBIM NOTEHIIHAJIOM 0AHKOBCKOI'0 yUpesKAeHHUs

B craree mccieoBaHEl BOIPOCH MOJAGIHUPOBAHUS AEHO3UTHBIX OIepaluii OaHKOB BTOPOTO YPOBHS, Kak
OCHOBHOTO MCTOYHHMKA PECypCOB, Ha Marepualax OJHOI'0 U3 CHCTEMOOOpa3ylomux OaHKOB pecryOiInKu
AO «Hapognsrit 6ank Kasaxcrana». Hacernenne cTaHOBUTCSI TOMHHUPYIOIIMM HUCTOYHHUKOM (DOHAMPOBAHHMS
JUIsL Ka3aXCTaHCKUX OaHKOB. B cexktope copMHpOBaiCs B3aMMOBBITOIHBIN, O HEOOXOAMMOCTH, TaHIEM:
y notpebureneil Ioka HeT albTEPHATHBBI ACMO3UTAM Ul XPaHEHHs JICHET, a y OaHKOB OrPaHUYEHbI UCTOY-
HUKH (oHaupoBaHus. Kak pe3ynbrat — ycToW4MBBIH pocT peiHKa. IToBbImenue 3 hexTHBHOCTH e TebHO-
CTH OaHKOBCKOTO YYPEXKJICHUS M YKPEIUICHHUE eT0 PECypCHOTO IOTEHIMAla BO3MOXKHO 33 CUET COBEPILECHCT-
BOBaHMS TIporiecca ()OPMHUPOBAHUS JIETIO3UTHOTO MOPTQENS, IMPexk/e BCEro MyTeM 00ecleueHns PATOKa B
6aHK OoJiee CTaOMIIBHBIX PECYPCOB M OpHEHTAIMM Ha CHIKEHHE HX CPEIHEB3BEUIEHHOW CTOMMOCTH C obec-
TIeYCHUEM PEHTA0EIbHOCTH KaXKI0H ollepaliy 10 IPUBJIEIEHHIO HOBOTO MM OOCITY)KHBaHUIO CTapOTO. KIIH-
eHTa. OTHOCHUTENIBFHO HOBBIM, HO IIOKA JI0 KOHIIA €Ill¢ He U3yYEHHBIM U He anpoOMPOBAaHHBIM METOLOM MOJE-
JIMPOBaHMS JICTIO3UTHBIX ONepaluii GaHKa SBIACTCS TEXHOJOTHS HEYeTKOro mojenupoBanus. Heuerkoe Mo-
JIeTUPOBaHKNEe B HAUOOJNBINEH CTENEHH COOTBETCTBYET TPEOOBAHMAM YHHBEPCAIBHOCTH, y4eTa MHOTOKPUTE-
PHAIBHOTO BHIOOPA B YCIOBHAX HEOMPEIEICHHOCTH U3 IUCKPETHOTO MM HENPEPHIBHOIO-MHOKECTBA. ajIbTep-
HaTUB, IPOCTOTHI IIOATOTOBKY 1 ITepepabOTKH IKCHEPTHOH HH(OpMaImu.

Kuouesvle cnosa: GaHKOBCKas CHUCTCMa, ACNO3UTHBIC OIICpaluu, q)HHaHCOBI)IC PECYpPChl, MOACIINPOBAHUEC,
YIipaBJICHUEC, SKCIIEPTHAsL I/IH(i)OpMaIII/ISI.
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